Meningiomas: loss of heterozygosity on chromosome 10 and marker-specific correlations with grade, recurrence, and survival.
In a study of 208 meningiomas, we found a high incidence of loss of heterozygosity (LOH) on chromosome 10 in benign (73.4%), atypical (80.0%), and malignant (86.7%) tumors. A large percentage of the benign and atypical tumors and an increasing percentage of malignant tumors had LOH on multiple loci (43.9%, 45%, and 66.7%, respectively). The high incidence of LOH occurring early in meningioma progression suggests that LOH at individual alleles may serve as a marker of clinically relevant alterations useful for patient diagnosis, the subclassification of tumors, and/or the treatment of patients. To test this, we examined 208 sporadic and recurrent meningiomas of all grades for correlations between LOH at 11 markers on chromosome 10 and tumor location, histology, and grade and patient race, gender, age, recurrence, and survival. Several significant correlations were found. The data indicate that genetic differences occur not only between tumors of different grade, but also between tumors of the same grade, and therefore may be useful to define genetic subsets with clinical implications. LOH at D10S179 (P = 0.001) or D10S169 (P = 0.004) is most likely present in higher-grade meningiomas and, when present in benign tumors, may signify sampling error or a morphologically benign but biologically aggressive tumor. Furthermore, LOH at D10S209 (P = 0.06) and D10S169 (P = 0.01) may predict shorter survival and/or higher rates of recurrence, respectively, in tumors with benign or malignant histology. We conclude that these chromosome 10 markers deserve further testing as unfavorable prognostic indicators for meningioma patients.